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COMPLETE SPECIFICATION. 



ImpravMMiits in and rdn^j teCinritntiny Plogt for Qii W*lls 

We, .Tamm Cuthiu, a Brituh Subject, 

of Qlencoin, 129, Braaohall Lane South, 

Bramliall. Cheslure, and Thb On. Wkll 

ENGnfEEanro Comfaitt, Lz]czTSa>« a 
5 British Coa^>aii^, oi Cheadle Heath » 

Stockport, Cheshire, do hereby declare the 

nature of this inVentiim and in' what 

manner the same ia to be performed, to be 

particnlarly described and asc^iained in 
10 aiid by the foIloirin^stBtemeat: — 

This inTention relates to cementing 

plugs for use in connection with the 
^ cementing of the apace between the steel 
' lining of a bore hole and the enxf ace ol th^ 
15 earth strata of the hole. 

In the drillmg of weU» or bore hc^ee ior 

the prodiiction, for example of oil, water 

or brine, it is usual to line the walla of the 

hole with steel casing for the porpose of 
2Q. supporting the walls and also, to prevent 

ingress of water from the upper strata, 

which may be undesirable. Tne steel cas- 
ing in lengths which ^re jointed b^ the 

usual screwed couplings or by welding is 
^5 inserted into the bore hole, and for ease of 

insertion, th^ eixterior diameter of the cas- 
ing is^somewhat.less than the diameter of 

the bore hole. 
The lower end of the casing is nsually 
HO provided with a heavy steel , shoe of 

tttbular form. The shoe is provided with 

an internal ipluf of castjron, alnminiiun, 

concrete^ artificial re9in> or other material 

capable of being drilled. Within this 
35 pl^ a non*retnm valve is located for pre. 

venting the Aow of lic;^uid firtm the* hole 

upwardly into the easing, while perinit- 

tuig liquid being pumped down tkrough 

the casing beneau ijie shoe and then 
40 upwdly through the annular apace 

betw^n the casing and bore Kole. 
The casing is inserted in the hore hole 

until the amie is a ahort distance ihojt 

the bottom of the hole and. then it is usual 
46 to pump or cireulate water or mud fluid 

from the aurface thrcyugh the casins and 

non-return valve. This water <Mr mud fluid 

will tiien upwardly through the 

annular space between the casing and anr- 
60 face of flie bore hole until it reaohee 

Sfround level. lliscireQlatioa of liquid is 
or ihe purpose of washing away any 
obst'.uotiona, fluoh ai mud ot elay irom 



the annular space, the presence of which 
would be objectionable to the subsequent 55 
cementing operation. 

After circulating the^ water or mud 
fluid, a plug is inserted inside the casing 
at the surface, the topflttinga of the casing 
closed and lic^uid cement pumped down BO 
inside the casing on top of the plug, cans- 
ingthe plug to travel down the casing. 

When sufficient quantsty of liquid 
cement hae been pumped into tibe 
casing, a eeoond or top plug is S6 
insec^d abofva the liquid cement and, 
after, ^e top fittings h&Txnir Again 
been fixed in positicHi, mud fluid is 
pumped into the casing above the sMond 
plug, forcing the whole column of liquid 70 
cement and mud fluid downwards until 
the first plug abuts against Oxe shoe plug 
at the bottom of the casing. Cpntinued 
pumping causea the second or top plug to 
travel downwardly forfnzig the liquid 75 
cement .-through paaaages in the bb^m 
pluff, and thence past the non-return valve 
to tne annular space around the casing 
until the whole ouantity of liquid cement 
has been injectea in the bore hole and the 80 
top plug comes into contact with the 
bottom plug, the completion of the process 
being indicated by an increase of the 
pumping pressure at the surface. 

The well is then left for a sufficient 83 
time ta allow the liquid cement to set and 
form an impermeable seal and support for 
the earth atreita around the outside of the 
steel cosing. ^ 

The cement having set, the various 90 
plugs, that is the top plug^ the bottom 
plug and the' shoe plug with the non-^ 
return 'valve, which are all constructed of 
a drillable material, are drilled out. the 
drilling being continued through the 95 
cement below the shoe. 

It is an object of the present invention 
to provide an imiwoved form of eementinff 
plug which may readifar be constructed 
and which ia particularfy suitable to the 100 
after-eementing drilUuff operation. 

It is imporbuit that the operator should 
know when the cementing plugs have been 
penetrate while being drilled after the 
cementing operation. « X06 
It is kaowu in connection witit bore, halo 
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cementing equipment .jto have to drill up a 
concrete. pln^ and in, practice snck oon- 
Crete has Deen odonred oy the inclusion of 
a suitable oolonriag material. Whensnch 
5 a coloured V^y^ ^ drilled up the cuttings 
are mixed with the mud fluid being cir- 
culated. 

It is a further object of the invention to 
provide improved colour indicating means 
10 incorporated iu the plng- 

The cementing plug according to the 
invention is formed by moulding or cast- 
ing it 0^ concrete or similar cementitious 
material^ and is provided with an annular 
15 flasible paoJdng zing or diafdiragm cast 
- therein and adapted to engage.the waU of 
the casing. 

The plugs may have oaait therein a bottle 
ot other receptacle containing a dye or 
20 coIourin|t matter adapted when released 
by drilling to stain the circulating mud 
. fluid a distinctive colour. 

In the accompanying drawings: — 
Figure 1 ^ a sectional elevation 
35 through a bore hole showing the steel cas- 
irtg with the plugs in p<»sition for the 
cementing operation, 

Pigure 3 la an elevation of the bott(»n 
plug, 

80 figure 3 is a plan of the bottom plug, 
Figure 4 is a sectional elevation, 
Fifliire & is a sectional deration of the 
top ^ug, 
Figure 6 is a plan, and' 
85 Figure 7 is a sectional plan on line 7 — 7 
. of v!gnTt 5, . • . \. 

In carrying ike invention xnt9 enect 
according to one convenient mode by wa^ 
.of example^ the bottom plug 6 which is 
40 cast or mouldail ^ concrete or similar 
ceiuentitious material^ is of circular cross 
section, the lower part 6a being of a 
diameter oonfbniLbLflr to the diameter of 
the steel casing 7 (Kgore Theup^er 
45 part 66 is of reduced diameter to provide 
an ^-nnnlft^ spaeo between it and the cas* 
ing. Ifear tne uj^er end of the reducefl 
part a flexible ring or diaphra^ 8 of 
rubber or otiker suimUe material is cast in 
50 the ping, being awmd in porition by soft 

metal naila^ wooden pen or the 9. 
The diamc^ of tLe dxephragm ie slightly 
in excess of the bora of the casing. 
At ^ upper end the ie provided 

65 wit]^ a dishing or recess 10 across which 
^ tube II eKtsndsL tiie ends of the tube 
being cast in the plug. The tube 11 may 
be formed of any suitable drill^Ie 
material such as compressed paper or 

60 artifloial resin and provides meana for 
lifting the plug. 

Located at ue junction of the porta 6a 
and 66 is a series of downwardly extend* 
ing passages 12 which merge into an axial 

•5 passage 18. 



Located at a suitable position within the 
plug is a bottle or contamei* 30 which con- 
tains a colouring material pr dye which 
may b© of solid powder, liquid or crystal 
form. The botUe is inserted during the 70 
casting of the plug. 

The plug is cast in a suitable mould 
having provision for holding the 
diaphragm 8 and tube 11 in positioa. 

The top plug 1| has its upper pari 14a T9 
of a diameter permittinff an easy sliding 
movement with the steel casing and may 
be cut away or necked at the ceSlral part 
lib to save material and te^ lightness. 

At the lower end the plug is provided 80 
with a cast-in diaphragm or ring 15 of 
rubber or other flexible material, • The 
dia|»hragm is held in the groove by pins 
16<similar to the diaphragm of the bottom 
pl^. - 66 

Thef uw>er end 17 of the plug is of 
' reduced diameier* to accommodate a seal- 
ing ring 18 formed of rubber or other 
flexible material and havinc^ a flange 19 
by which it in cast in the plug. Pins 20 90 
are provided for holding the ring in 
position* 

. The upper end 17 is provided with 
dishing or recesa 21 across which the cast- 
in lifting tube 22 is located. 95 

The to;p plug is of concrete or similar 
cementitious material, cast \n a suitable 
mould in which positioning means are 
provided lor the diaphriUmi 15, sealing 
ring 18, and the lifting tube 22,^ During 100 
casting a botAle or container 31 of dye or 
other colouring material is inserted at a 
suitable XKMition. 

In operation^ the steel casing 7 having 
been placed in uosition and water or mud 106 
fluid oirculatea down the casing and 
upwardly through the annular space 24, 
the bottom plug 6 is inserted witliin the ^ 
casing, and liquid cement 25 pumped in 
above the plug, after ^hich the top plug 110 
14 is inserted* Mud fluid ia now pumped 
into the casing about the top plug 14 
causing the lower plug 6, cement 25 and 
top .pl^g 14 to descend until the bottom 
plvLff 6 abula agdnst the ctmicrete plug 26 115 
of the shoe 27. 

Continued pumping f orcee the top plu^ 
14 downwarorv whereby tiie cement is 
forced' past tne flesdble diaphragm 8» 
through the passages 12 and 13 of the 120 
bottom plug, the passage 28 of the shoe ^ 
plug, past the non-return valve 29 and into * 
the annular space 24. 

It will be appreciated thai during this 
pnM^ess the pressure liquid above the top 125 

Slu^ is prevented from passing it by the 
exible packing or sealing ring 18 which 
is of the nature of a U paddng. 

The diaphragm 15 operatee to clean the 
inside ol the casing scraping away any 130 
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deposit of cement thereon. . ^, , ^ 

The flow of cement thronffh the bottom 
ping paasagefl ooatiniiee wm the topping 
14 engages the bottom plug. * , 
6 During the* subeequent dnlhng up .o^ 
_ the top and bottom plugs, fte dye bottles 
31 and 30 will be mptnred to release the 
colouring matter which will stain the c^- 
culating mud fluid to indicate to the 
10 operator that the plug has been pene- 

**^^twin be appreciated thai according to 
the strata being drilled throufi^ the mud 
in circulation will be of different ooloure 

16 and by the utilisation of atamiwr dyes 
acc<»ding to the iuTWition suit^le con- 
trasting colours may be emploTed, 
operators being offered a selection of plugs 
with ▼arious colour staining properties.^ 

iO Instead of casting the dye container m 
the pluga, the latter may be A' 
suitable recesa or aperture into whichthe 
container is placed prior to the insertion 
of the plug m tha casing, whereby suitr. 

25 ably coloured dyes may be inserted as 

In some cases inatead of the Aoe plug 
and non-return valve being located at the 
bottom of the casing, they may set m a 
80 float collar located at a point intermediate 
the length of the casing. 

The bottom plug may in sonie cixcumj 
stances be dispensed with the uquid 
cement beiny allowed to be pumped down 
M in contact with the water below it. 

Having now particularly descnbacl and 
aHcertained the nature of our said inveor 
tion and in what manner the same is to oe 
performed, we declare that what we dam 
40 18 :— ' 



1. A cementing plug for use in the 
of casings in bore holes^ formed 
by moulding or *^*J^g in concrete or 
similar cementitious material, paid having 
an annular flexible ^ packing ring or 4b 
diaphragm' cast therein and adapted to 
engage the wall of the casing. 

A cementin^^glug as claimed in claim 
1, wherein the diaphragm is secured with- 
in the plug by pins passing through the 50 
diaphragm and embedded in the concrete 
or Uke material. . 

3. A bottom cementing plug as claimed 
in* claim 1 or 2 havii^ an npper reduced 
portion in which the diaphragm is located, 66 
and provided with radial passages merging 
into an axial passage extending through 
the lower porticm. 

4. A top cementing plug as claimed in 
claim 1* or 2, wherein the diaphragm is. 80 
located in the lower part the pluff and 
wherein the upper part has a reduced 
portion forming a recess io accommodate 

a packing or s^ing ring which m oast in 
the plug. 

5. Cementing pluj^s as claimed in claim 

1, 2, 3 or 4, herein means are prorided • 
adapted on penetration of the plug by 
drilling, to stain the drilling mud a dis^ 
tinotive colour, said means comprising a 70 
bottle or container for a dye or colouring 
material of solid liquid powder or crystal 
form» said container with the dye. being 
inserted into the plug during moulding or 
into a suitable recess moulded thmin, 76 

6. Cementing plugs substantially as 
desoiibed with reference to the accom- 

MABXS&CIiEBX. 



l>unin«toD^: Piintibd lor His Blajesty^s SUttonw Offlce, by tha Coo^ 



